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(54) css9i©**w m^m^mim&^n^m^ftm^mm^\zmmM<Dm^i : smmjsm 



2 

[lt*S 6 ] PbO 2 * '/ - K t&^TLR©^* '/-hi* 

K»fflw«xac.n®i6jiac Ba^nsse****** 

S&^tti©?^Rj5¥iJ/&?&, 



(5?) imFm*<G9m 

[BMW 1 ] *3R7?K«BBS©«lfl»flilwJ: v&^n 

Kmmmmmfr mmm^m (Pbo 2 ) *wtni£*w 



3 

[0 0 0 1 ] 
[0 0 0 2] 

b^-e#-T> -&cD^J63lc^©^a6©^rWd<S-r ITS C t 
[0 0 0 3] ^2tcu attthOMHiLTH mtf. S 

-r2i^^*^sic«5o ^:S«jic^$n^ 
^m^teti. mmz&m tsnmsz>. cogg^sn*:^ 

[0 0 0 4] %,wmM<z>&mfa±e>-¥-®>£ tr. ies 

SfelS (Cathode Active Mater ial) £ LT©Mn0 2 , CuO, 
NiOOH. Pb0 2 , CPxttifi^KIEg^KCathode Mix)© 
SM*tK«*»5fc. AMttttf^fflfc^n. 

IBBS53-10828^ic:(iPb0 2 ^gl=^l»*^ : * L/c *> © 
©#§fiHS54-61642^lc {iP t < ftSSSfl&ttffi L 
/c & ©*<fB«£ * ^Q)#lflBS57-158955^»c tt^M 

®%k&&mmftmz.£Ats -&tz h n-a -> *o 

[0 0 0 5] 

o Kcn£>(£*#J<i:(*£< 

cn(4mS»*tl-«LT^-5Pb0 2 'J 1>--->"cD«®m 

/^^fStoafcsitii^^'i^o f£r,T^ Stria 

^. ®4>K«IWfeW«»»rt»K*A*tu IE« 



(2) _ ._, <&lt0 2 7 3 6 2 4 3 

4 

[0 0 0 6] *fSBj©@#j{^ ffittfe igfffSre 

-j T "J -©S*^^-i§5*«t 0 i -T S <DX& So 
[0 0 0 7] 

[las^^-rs/cAcD^s] *^»j(±. mm'mm^m. 

fflSmtlzmmmffifo (Carbon Suspension)^ t, ^3© 

(Electrolytic Oxidation) iC<t OS^n^KSISS^ 
«i «3 . S6Sm?fellS (PbO 2 ) K-fy (E 

20 lectrochemical Dop i ng) {C «fc 0 Stt'ft'f" £ 

K!BS^(suspensoid)T*i9. Kf3D-( Kft^BlC 

it^WS (Chemical Modification) Sftt^S^it* 

[0008] i^*<n®Wi£.m&zttigMd?- 

[ 0"0"0 9T*3 ««m®*r%ttKfil=IR tT. 

c©i»«aiM[*«isjc*ny!:jEa u ^©-(bsfti t 

[0010] ^br^4ic. i&^m?fi©msf^LT5Jr 
a^x $ tu $&wn.ttmm (Pbo 2 ) * y - kj^^ajiok 

X.So 

[ 0 0 1 1 ] % 5 ±§£^s®^ ; £-^Jn ur^m-r 

50 R-C* So ilft^»S!'fr:^^&^ ^^tn U ■ 2 ~ 3 @© 



5 

c o o 1 2 ] nmmmoismm. ±iimmmmm^ 
mm k <t $ psssii© Pbo 2*<m^b^6i] K-fy^w 
c £ ic <t •stttt £ n s. c ©m^b^w k - f v ^ jc 

[0 0 131 

[|£HJ©ftJ6©JM mi©^ B Jl=K«t/:«i:olc:. * 

&nmt¥ifi V - f v J: *? ffite-ffc-r *£6^®tMm 
IMS"?**. 

[0 0 14] ^3tll&lc&fflTS^»*4tt£iJi». * 

-rsc£a<-e$So ^-etiy&^feo^sfeif* l 

l^o 

[0 0 15] «s©&Rt>. ^*fc> rat 

^©•^©jre^teffl-etSo t&3fre«ffl-fsi§£ 
{i. ^©2 1 Affile {iU^©-^*** y -> ^ t^cDfi 
©^K^LTcn^m&^BJ&LTfeckt,^ a&Si^i 

[0016] %K, Tk^mM^tc^ffl LTs£J5t£HMg? 

^-r s p Ha<s?tt$j 2 ~ 3 ic^-ftr s*n«t 

:3£x.£*>-ti-S£. ^lEttte*"'* ^©.fc-p'rfcSo 
&*©WHMMfc£tt> &3Rtm«rBSK: LT^TitSiE 
aE^-EPSDU-C^^IClSSfE*^ < LT^<i> &Sm 
l/T («Ett«SHH©ffi«lc J: o Tg*> , T 
< S) &§&©Jiffllc3I© J: o K«*»5fo&<#rtB LT < 
S a WtBLfc»5lc«*K3n-f K«T?«aWio d©gt 

UiLfcHtSRttjfeAliiaKR* (adsorption) -T So 
[0 0 17] C©^ftlC#r&£H^«*«&***& B Jl 
HM^fbfc^ElectrolyticOxidized Carbon Pow 

der)<t^-««C4K-rSo C©^*tMMMfcWI 

(Treatment of Electrolytic Oxidation) £ nf .fc c £ IC 

-rs„ 

[ooi8] xmjiT'iimmi&jfccD&ft&^mbizmtb 

®icf±t> o £/h£tt«areBKji*A£^gaicstfff*e 
c-,-cv<s*>©£flHE*ns). aawtstttissiis© 
©s. ps®. NiswDgflk w*K©ir»k *© 

3 ~ 5 Ajwsi^S2re*So 
[0019] ms?K-fbB#©mp^(i. b < . 

**an?j:i»">*«N eWKJ6fcT*©4»c*tt©*iw*© 

8&fc£> <-©flfe©flBBRN {H*.^ NaCl, LiClft5fc»<£ 



(3) 1W0 2 7 3 6 2 4.3. _ 

6 

«£*J:<*SfcaK±KLfc*l^©BW8K -e©tib 
©mJSR^gsin LT <fc t\ *itt*«©l&S© s * 5 * 

AE»*<acBErs*tt % jBB*w«ssairrsci£tt<aK 

So 

[0 0 2 0 ] WBR-JbftsfoWllSMK+K^flicLfciWS© 

©A V — K© K-7*^i(a dopant for cathode) £ LTffc 
10 ffitSo («SMb^Wffl»K*t">T»4. *V-K£T/ 

- k r - A©^n-en^@£Pt®£^ 

$tlS„ )*y-KC«t4R«3a>f K©#S»ttR© 

»tJjw u=*3twt8fc. (3)Sfemm$£©iiin> 
[0021] ft&DRfticfi? <©¥£&<&&. -zn* 

it, (DiMk3BK:J:S^fc*W«ft-e*S. iMtaSKM^ 
20 A'^&rt 9 <££•#*«. (2)**/^lcJ:aBMfcx (3)&m 
So **Mfc*W*Ri;: J: *«*©IIMfc (WHMfc) teSft 

3llwSfi-r £ *5Rl?SBe<i:K«SB8«E£ AC S ©T* So 
[0 0 2 2 ] CCT. «*«HB«©««K^" l "CJE^ 
So 8»JWBa3tt*»4/i:*©St'*©^JS«^ tt-ffcU^f 

A©J;-9/<£^S©&££^m»#u figBLgSML^K 
«6ffr&WILfcTy - K(PJS)£7'7^^*y- K 
30 (PSS)-e*S 0 1SH©mffi«4HM^Iw£oT+^lc:iS 

st-s 0 ^©pHi[^2.5ic^i!?-rs*-em^»{± 

-TSo K3Btt?©ttW4(W©10B«T?*>Ji&nAi:o'>o 
[ 0 0 2 3] TOWbR*tt? tt— Mft«B5lcK: LT 
t> % 7k4 J iCJ:<^iS[Lr.®®^-So L^*^T> K*» 

*©^S^Jn-eJ:^©^ »ft^i«S8r*4U K# 
< * S £ # (4^SS^©M?c©^a6lcm 
40 »tt*a<e£«36<tt<x SBBMWK©»iW*IW»J , S. C© 

tt*-*>*««KStr*»»tt3&«A^©i?N o.oi- 5 %m 

So 

[0 0 2 4 ] «Rfl:4tWWb©/*-^«R©J:-3K: 



(source of oxygen) {i^«t>IC^^t^fe© 
(1) Mt*y-KiciE <«»-*?* 3 fc*^ mmftttT; 

- Vt^^ti V- K !l 7 b (drifOTSo 5JS(1) <D± 

0 2 +2H 2 0+4e~— 40H~ (2) 
C©0H~ii^7V - KiSJSLT^^Blw-OHS 
^^■r-5i#x.^nSo -OHS{i^CDm2S: 

pgcDS-fW^ffl-er^t K(-CHO)-etr/4> t< (i 

#^tf*->M-COOH)g^£^ffc-r<5o &Ug©«ffl 

[0025] miitwrnitteMLtzfi-xxDEsc 

A (Electron Spectroscopy for Chemical Analysis, -ffc 
¥-%rVrmQ=?Wtm x « ? (• »&7ik LTd > So -e©Bd 
fete^ A 1 KaX^source(350W)*fflt,->TX^7tm? 
SS:tib^7tS©(Photoelectriceniission Spectroscope, P 
hysical Electronics^:, 5600Ci)"??ff -?iz„ 
CO 0 2 61 ESCAtt, -frVTOwD^ffiflffFOXare 
Sfciii £ tit: m^©SI& x * - -SCilCto 
X, Is, 2s, 2p©£ -5 ttrt»©*?tt£i* *^-©1!HR 



(4) **t*0 2 7 3 6 2 4 3 
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*7KZtlX^Z 0 ESCA«4affi(*B*^l feL<«2 
11©)!^ ©H) 1=2} LT©<£-tfff8£-^x.x *E©^ (co 
ntamination)IC^LT^#^J:<^f£;-r-5o NJiS^ 
OI«^iT**5oU S Hge*©m»IHr:©l£5i;:2SA 
Lfct©T'afe6^ 0 Hl^^^*BD©S:*©*iil5.3 

S©ff*>nri<''ttvK«©ESCAx-:^ h^iRfeatl, 

io a©***. mitLfrtmmrivznZo c©esca* 

ltf-? *<280~300eV©i5H-e^ai Ui,^C,s£D 
x^i? f-^^LT^-So EI 3 4"©1S^© u v YiJ-zf 
j&^e©*** V k&tf.LX^Zo Z<DTK&<Dfi —■Tito'' 

mi&mm&mttf £ © f - * ( h » ^ u » k> ic-^grf 
m>n/i »t ntftt e» ac t ^ -en-en© e - ? 

20 1 1-* L/Co 
- [0 0 2 7] 
* C*l] 



C , s<Z) kf- <Z>ffj££?l3«) R]£ 



Peak energy (eV) -fe 

290.91 & 

288.77 # 

286.78 & 
285.01 

284.43 # 

[0 0 2 8] *^**->^i-C-0-g©?£&W4-3# 

awR^toijtfln?**. tm-cooHi-oH 

H2©»ftsnTWi:^8tfK»LT*HfiW:£ 
&t><±z>ntz 0 mh^-ei 4 c^r. c©«^^ 2-o©t- 

-**yi&n4. ■Ttt*> , 6290. 69eV(satelite peak of 
rc - it x) 1 284. 39eV (MIS) X'& K> , * ^ # - 4> - C - 

o-»fc#Kj&&ntt*-o*:. fe^it^ muMbic 

•k »> » & nfcK*«W*+©«3Ha^ tt*©«BB«=-C 

ooHSi-c-o-iW4$nr, .m^k^suic^fif 

$n^:e^^S. : F(electrochemically modified carbon p 
article) £t£-,X^Z<DX£>2> 0 "ftt©*^*^^ 
J: ^TKtt(«*W P H 2 ~3. 5) l=Kt£ 



n £ « h(%) 

satelite peak of 5.93 
-C-0-0-(A;1/tK=¥^;W 5.94 



•C-O- 
CH 



10.49 
12.43 
59.55 



C-C(IMB) 

KJS©i@fI£-#gS-f -5£, *-t?»<-C-0-tt-C-OH 
40 tL.X&&.-TZ><DX3b?>Oo cn^-COOHIi-C- 
OHKi, C©^S^©^gS:tt (dispersion) ±%tWm 
tt©Pb0»*y- K©gtt^bKM5K£8i»J*aA:-ro- 
tt? J4**i»7ktt-e* * K 4> ^fclMttt (che 

mical modification) ICtoTSBd^TK-fb^nX^S 

[0 0 2 9] K5ga<ii*&©i§^ liM©mM^-fbB#iC 
«i> J»«tt?©»«JftK:^*» (cleavage) C S C i 



(5) 



#S=0 2 7 3 6 2 4 3 



4©-e*4„ 

srr -s c t -ens. s£&ffl©smfius*&a</g;t& s n 4 

®^'-3U-i'g v "Hit (percolation threshol 
L^t, ■>©-£& 4„ 

[0 0 3 1 ] llglcsSslt&*£!Rig£^4fc&ic:f4. W, 

m i^mmy ? * tin ^bw sci &-sm t. *t 4 c 
awi*<sis«©4'K-H*WKa*ii* t>©©+"ettjs 

&©* CRXSattK&in*. -5 W T«l»SC«*»5fc&« i 

[0 0 3 2] c CT-i'OJ; o icttWAOXr v - K#g 

' s 'y -r U — ©W£ (revival of a degraded battery)^ 
*4 0 tt^Wft-fC K»i*-^ V Ltet^il 

&tm®.?W* v - KCWILT, '< v -r -A**^ 

[0 0 3 3] K«aW«iWIHI©-ttKftf±*fcH 
(1) «*±Stt L©*^WMfc» (2) &S*mm$it©*sS> 

©sM^WjBMI-eTIBOJ: o ictauj-f 4 c i*«Tf * 4„ 

[0 0 3 4] *r«wK:«*3 ° * K©«is©> 
Kowati-r tic££i© *>©-?& 4 0 Ift»»ci^6 



10 

«¥IIMfc*ftTa*tt£ 4. 

10 [0 0 3 5] ® ©Stll&^PbO 2 * y - K± 

T+#irm^M*S££ UTt, ^i^PbOatfrfaWfcErt- 4 of 
* V - K (4Pb0 2 e?CD^{*-e* 4 0 PbOsfe? 

»s nfci&jRtmi. w^owssicfijffl * n-o ^t, ^pb 
o icjsmtt^f*^ u ism^m*-^* 4 fii $ **- 

4 0 

[0 0 3 6] flWtt^RJBPKJiSacftjaiJit. 
20 bS0 4 {i^i*Tafe4o ^S©M3l£LTCtttePb0 2 lc^ 

•ib-rso co^tiict^t, Pbso.ti* v- K^-m 

(— SBfiPbSO.iC^ tT^S) fC©* L^KIg{4PbS0 4 {c:)!* 
LT4>iyWi©MK:aiWEtt«-*jacbTPbS04«-PhO,i= 
^X.4CiA<-e#4 0 A>< LT. CCD&HJ-eiiPbO,* V 

WciCJ:, T Stt-fb $ ft 4 4 0 

[0 0 3 7] *fsM©K*«»*+©eaai ; FW'fb*« 
+tt©*«s«-e*n{fcn&«fi-6icjiMiu-c, -co 

0~Sc;-C-0~i/i:4 0 CftA^gT-m^SfctiJtPS 

ite^-r***, Htt*«-ett-coo~£-c-o«iWSMt 

L^(->i#^^ft4 0 t^L«&*flBlSK:*t' , TBMBE« 

-coo~i-c-o~A<Rie-em#^oT®#-r4 

i#x.<s>ft4 0 

[0038] * v - K©fi{glc«mtt:&?£-±&£-ti-4 
TjfTtU ^Rfi'AgjWO./LiClO./Li^^-yx 'J -ICO(,> 
40 r«ftSnTt5, CCT{4*SttAg&?{4Sfe«©fe* 

^4 0 ««ft*«»*nfc»aR©saK«r4>*-x 

-©F t 3SBffiSi^^$-ti-4Cli*^^-C i #4o CftfiH 
JSWlO-CflfcKiE^* «fc o ICStBd ftTtP 4 C 
[ 0 0 3 9 ] y r 'J -<WMf -ettTSWK J ("ac 

tive mater ial") £ LT<t £x ^ftTt^o -€:©— ^Jti 

— K-fb^ vA'^rt ^7 A-fe;nc4>i,->-r* y- K©S1^K 
50 ~ K-fb^ ytfvttiv-vt ©^©m^e^^ii 



- -■ - 11 ' -~- 

-rC©-r-* IC:fc<,>T. RJMftflttt^'v x 'J -©SlU§H# 

nx^Zo 

[0 0 4 0] *^Bj-e{i. mmj&^i-t, waasmm 

* nfc«*tt3fe«l*tt *> i «k »J &W%^ 4>^jRA<« S c 

ri^ftfWK- h'^JCelectrochemical doping") t 

CO 0 4 13 CCT. rm^b^WK-fv^J{±^cDJ; 

cc^i^f*©#ireffl^£nsfl3i§K:S:& 
^«©c£-e&£ 0 J: < a &nr if -'S a -y*awt 

£W?o C©pIinMfjft§-ffct04p-n^ 
£#t/\ h 5 ?©«J&l=^^/i:&#T*S 0 v- 

10 Y y vxS©«£li*m*<ft±LT¥3it*fSi£©3i 
mtt^^-To <s 3 - >^*i*©i§£©<fc -5 ic y 7 

tffJttftrr •£ c i *<fc>a^ /Co *!imu vcDjtbic: 9 

n<b<bmtt?®m&itQ%4tmmznMm<&mx'nm± 

porting electrolyte) &Ht£-£|i|B#K: K-tfy^Sn 

5 0 **Mbi*Kp&i**ffi ^xv-wrzntzv- ?m 

(dopant) L/c <0 ( C n^Jft K - -ft m o ) > 2 fc« 

at- -s k - 7TH*«8«b*«p5tt-e K-fymci 

[0 0 4 23 HUat/cJ:olC x «Mft4>®KjR^WSlc 

o^rii&tLtttttttf/i £/<£<< \, fcU +#/<£»©£! 

^^*<m»^*{cinx. £tt* x -(*->- a - 

HTU% *m&<h^^*a<h©B8«{itfcft;* 



(6) 4*SF0_2 7 3 6 2^4 3_ 

~ " 12 

•3PS^fi{i»t30vol%*><i<i:$n-Ci»^ 0 

^•-n i — -> 3 vL£0MBJ;i9 1 ^-^'h^tf-ftf*. i£ 

3g©^ttfi4llKJiSire#So 

*>*£*lS<fcotc. 5wt%£tT. 0. 01wt%-f>0. 02wt%© 

h©'C^{*£</,£<r\, 

[0 0 4 33 Sfl5E©«kolc N K«amtt««l«tt4>icai 
10 So icW, iMWttOSlMbWBU 

»a»co(,->T{i^-r-5o 

[00443 ei±m*&. »jis*M*>-r^-rft 

fcSiHki LTtt^K^£n/ck©£*tii{;: L/cfccD 
(0 0 4 53 f /£*>-&n B3©^BJ{±. CCD^S®^ 

20 *j8Wt* nytiEa * - Lx&tmmffiWL* 

i . mis Ltti&mm<Dtgi& t m c s 0 

[0 0 4 63 Pbo 2 * v - v&mmtm^ub^ifi k - f 

V^){4, tHrattOfififtttfc SB^W/<£Pb0 2 

30 «iS*MlcPb^cD4"tcPbcD&(grains)Ri^^bl6©S 

-ePbOjIC^-ft-TS. t^^S-ftl^yn-fex (FormationP 
rocess)-e*-5o CCD'fkfiKT'n -feXICiJ^T. 

[0 0 4 73 a^CD^e^iPbOjicD^^lfCoo^ 
40 Stt^Sn/cPbOji^ibLT. ^/iS^i|5L?^<DS& 

[0 0 4 83 ^4 ©^Bj{i, SS-SS^mffi©!!®*®^ 

■So cc-e, zn's.mmttmttt. a^tt^-rs^Ti 
so -efe. ibSffisiciajBBTL^ftLfcfc©-?^. o~rn 



" " 13 
X't>&t>te^i>\ ?l©ESr3k ^tfctt. WHS* MJK&M 

[0 0 4 9 ] gSfctmtt. £BX. Xl&s AX 

ft. ^rn©»-e*>«ffl-r*c a 

c©HS£*'«i'-*-©IH©ISHH J S\ habS^Si 

[0 0 5 01 >-K r7*^K 0t$&ti|g@?3«3?t9 
K3*LT»*;tTS«*©IR^±©»**-rs. * 
fc. HB*lcBBS8im»WKtIiB*nTir"»*fca6ic % c© 

-ess-r s c i c j: , T5€^fii A^is]±-r a . m@s© 

SIR.. IM2«K:»&LT4>»2«Ja±©*HUte« 

s©-e*s 0 

[0 0 5 1 ] »5©fMHWt> JB 1 ©«Wlc«*WBiMt 
gastfc? C J: & «WBft©?|* BRPRBESttTf* 3 . c 
©3&iS£tt. isaWft©#-fe^KlS— KSORSBtt?* 
AtlT. aiE/«£mSS^EPJnT-5o 40Ah©§» 
-e*n«. 8 A h * 5 BWB^»tT^t*-r*o ^feWtT 

SkcwMftcjtBa^iKaaflc^iift&r a - £ iSB'xc 

HJ IC /£ S © K JB K B*flfl*5W 2 ICiSBJ |C tt s . * 

WfiSCJia C©ig-£-©-<r;W±gL<&M# 

asf lt^t, ***giiDL-ci>*©*s©'r vf-^ 
aiacAcsittitf, *©«»D&#!M«ssMKK:.fc 

[0 0 5 2 ] #5S?J§©W!WfcW:+*'*'y r 9 -©H*3W 

^thS^'-y x -'J -§J&B#©-ffc&fi£ic;i (,->££. &©J;o 



(7) #1^0 2 7 3 6 2 4 3 

14 

■#Ms o*5TO©**Ahtt5— 109<atfa. 2)ma& 
©*y«EE©fi*ttfiFtb&«'h*<A£*. Wa®i8?«£E 

^m©^. wftic^a«jEtt % «&©&?«£© 
wiff*se*. 5 c £ «« <!: a £tt * nr<r *ttt 

10 -e*»K c©/ca6ic. JE«ttWfe©»?*flEJ:!? 

m-rac££/i«?> ^m^s©^s§£^a 0 c©^s. 

4 C i 4 <£ S *<x #»!l!©WBtt*flyB L *> ©7? 

tK ^©^-(biC^-tJ-ti-r^SBE^X.a.to^Ci 
«bAc<Tfex JL. «-«cB8*>»3AC<— ¥*aL-CSB£L 

fc^swnwfcw&^nso 3)wra0a*ma«T?#So as 

m±L o fcJMLfcJfcMH < * e^Wfltfft*©ffllJ£Jb*-e* 
5„ tfc*<oTjS«FlH( 1 /10JsiT©l*IHD r-^cmt?# 

-5 0 «cm ! i#tttt^ts«©2. 5^R±©ismsESfem 

L3t*<-,Tffl«©SilSS(550cc)©^^yT 

•j --e3.ooocc? 7x©x^ — fe?^micfc^ffl-e#a<t 

[0 0 5 3] 

30 HM^Jl 

(^He®«©£i^ 1 ) £HSteS3t. «^m@©^J 
*(pH: DZMMmzLT. 

*5f 0 ft tf Tf^ -o fcfiSl00mni©R1S^©PiS©+ C 
titSI20M % fi$100mm©HiS©^^glcLT^tU iS 
SSmSE 3 A£24B#ra8lELT a ° 'f K«©K*»SMS«:ff 

Iff < > «Sai«5fo6<R*3 oo'i LT^Sc LT^fc 0 S 
«tt+©K«»*©«JCtt3. Iwt96-e*ofeo 15P^© 
pHfi2.5lc^tL7t 0 

40 [0 0 5 4] mm<D§mftVr) mmLtz^o ic. hp^ 
itmm Ltzmmmmicfr&tzm?- * escaicj:^-c 

MLfc. W«fl^LfcR*©ESCA£W*- + - 
h 1 * 2 Ktt*«M18a6©E S C A##r 
^ + «*«a©*BKfiFft-T4©»i. C 

(C,s©f-?k 0(0,s, 0 2 s©f-^) £^*©N 
(NisOtf-^), S (S»s. Ssp©f-^)t:*o/c 0 
Sf^ : 15. 33% 

mm : 0.18% 

: 84. 39% 
50 4 * f : 0. 10% 
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modif ication) ^nTf-SCi^o^^x.So 'i*>\ H 

wmiwm b-o feoirfio ,s(ijga^is: b^tar 

[0 0 5 51 (ltt©??^«)^*iii<OBBB©fiPi9E» 

ico^r^ b < e s c Ax-m^-tzi&m. &©CDx ©© 

f-*a<5SIg£ft7t 0 

© -C-O- (286.78eV) 8.40% 

© -C-O-O-tt^***;^) (288. 77eV) 9.98% 

ft. C©-OH©?££a<^S®©&;Mb£®73KS-¥ 

g-fbb;fc©fix #iC©©*^+:+ -^^©^iC^Si 
JjS*>ft-5> 0 

[0 0 5 6] (g^SBS^cD^ilS2) 

8E100miiu StlOOnraK J?$10nnnCDHJ&^lt^ofc7 
b^HSl-U WSK 2mm©f|flPB5~e*T >"^0> -y > 
*«fflMB*KKb^. c©££. BIS. mm&ta.&L 
/£(r">«fc-3C trt:. WRS^— ^K^-ofca&lcjP;* 2mm© 
StJii©> v >^ f- h*miCgM,*f 0 mgf^fi^it*^ 
GBBUfc. iS»lit3A*24l»*IH*Lfco £5^ Ltz&tm 
*&*©ZgSii4. 8wt%T?<& pHH2f* 

[0 0 5 7 ] 3 ) 

BS20mm, S £ lOOmm-ClS©* S H1S*fc© Xfl'^O 
(325#TV^-)7^^:J'-CD4 3 IC¥te)l6Sl 
mra©^a^«CD^^clfi bfc ©£RlgtC bT. 
K fi50 X 100mm©X x^UX ©&£•{££§ b> Cft^Tkii 
**(r*nfcK'-* -{-zS»LTtfifigmSK 3 A£-30B#fSS?E 

C©^Sg««HJfi^J 1 £Pb < 10BflB;&BbT*>*& 

fc, m«?^©pH}i2-e*oA:o ^tl*«co^T{424 
B#ffl«-e99.3%T'*-,fc 0 

#§fc3c;£g (%) = {24B#f«*£<DiS*}zgg (wt%) / 0 NfPJO 
Ii»4^fi(wt%)}xl00 

[0 0 5 8] MM±]&'&<DZ-* ^BSi^itW-mLX p 

H2.0~3.5-e*5 o r^sss^oKai jctos^n 

fcz§£3. lwt%©®^©200m l^ffi^Jg^tc Aft. 50 
t:. 93m[DHg©^£ET-C ! 200nil J S-Sn^bT^$-ti-/:o 

<D#nkjj&&-,ti 0 Lfrb. fatiii5B*§&©pH2.5. 2 
60mV©tt{C;tfbT. &m&!.mkX'\i.pm. 15> 223mVT- 

[0 0 5 9] HM^2 -y r V -©S±) 
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&&mim<Dmx.t£ blasts* ®sg X80D2 

6)*^S)B^ft#iilb> 4>**-e&r§>b*:&. H2$#j 

1 ©SSit 1 ©B^t95fe©^=i n A Kflrt-tCAn, Bl 

@icfiSg7*7^mJE15V^l2NfraEPJnb/Co HSfittS 

n-a vc 0 RKflaawft*-'*? ?• -t- 

U &K15V. 3 A-e24B#fffl3fcmb*:o 3fcMiW>*Ett 
<414V1C®§U i y^y»4i6»7?#yS:o JBUftiOBMS*' 

(&mx%t£ < ts.-,iz)x-iu lemk. trnm. zwcmt 
[0 0 6 0] mm 3 (+*'-' y -f -©ss-) 

mz.f&< t£itz%>W?m (SS:GX80D26)©-'<v7 i >; 
-^©SvolS^ 5vol%, 10vol%, 30vol%, 50vol 

70vol% > 9Ovol%^-|?SS0>Jl©SHi2©^«ffi 
-ee^bTHV. 3 A^24B#M^t1Sb^o &***<DW. 
20 P&fi^miii}^&?-e!^-f&a<. llEl©3fcS«> ^ 

IR^^ftTl-^Ci^JBJb^o -5:©^ i^yjflft 

'#io b mscB bTHcf x v $ -a*: h b^ic 
^©^b«»*^^o 

[0 0 6 1 ] ^Jfifiaj 4 x -©W*) 

«fflT?#'£< AC ^fc«Wm»(S*38B20R) i-^SS^J 1 
©M^ 3 ©pMI/§&£ 1 * «3 50cc ( 1 -fe ^©^: 
30 «Wft*tt416ccy*sainL-a4V % 3AT12^5tmb 

fz 0 sn©^'7 7~ >; -^©tbSfii. io-e*o^ 0 ^ 

&Hffi{il4V Idttili. ibK{il.26l-lHl«b. xy-^yfe 
ifi-Ct^o jaaiOHlfflttBtTlK/xy^yJfett^-arfc 
Pb«toicteK)-e^^ 0 a«c:n««»jiibT6 * 

3tMLtct:VX'l*imi-3.L 12Q£%Lt>Z>-f. xv>- 
[0 0 6 2] mm 5 (4"*^' y r 'J -©W±) 

40 wmmmMom^ti <u-= B*m?a«^?±is©s&^ 

(S3; G S (iSaD 38 B 20 L ) ©Sa^5«*S<*fc. 

«wica*<o«wi[*a5fisb*:*<, mffiv. j±«i. no 

X&-,tz a cni:»Lt, ffl*©5?tmmffi(i. 14V, 3. 
8A-e*S^ 15V. 10A-e^^cmb^o b^U ?S 

s©^-±^b. m®fiiifrt*-f\ ^tfi^jK-e* o 

[0 0 6 3] i^ic. c(Dflii:lI{»l 1 ©Mii 1 ©^ 
m^uA K^^-b^fcO21~.30cc(l •bJUQ>£Vm 
ffi*{±416cc) aA b-C±iam£E*EPJD LfciC^lS? 
50 &!&-£-,tz 0 Hlcmff^±«fT20Affib-CfefeS©±# 
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<DZ* mMikftik. ><v J- 9 -WiMfc©ttM*tf--9fc 

id Wmi. 250«T-C. 1.20-e&ofc*<> Sialic 
JiM^Sfi^^r,^., IS^iCli 5 ~10B#HS&&- 

#0HT'{i. *>^2We3£m-e£*: 0 s 

5£B£GW»46B25U S*3-T-*-(i8H055B24L©» 

re «MJ8tt < j toztmmx^tz a 
[0 0 6 4] mmm 6 (4«*'< ? ? »; -©s±) 

ttit'i < *i->izW&G S 38 (KID OttV8ft<Dmilti&£r 
tttt&U ^t>»)«c:TE©«ISW(E*aAU/s. m#?&© 

m^mmimv thr, w^sK*tt*©«*TK© 

5**"ClE'ffc*-*rt:4>©*ttfflLfco 

(l) 0. 02. (2) 0. 1. (3) l. 0. (4) . 3. 0, 
(5) 5.0 

ftjfcXKOflHtfe. 1 <Z>»& 2 ©iSSBa ° 4 K« 20 

^iiJtS^S^-r-SCiJC.koTfto/Co 15 V, 2 AT? 

» j-t x v i? $ -a*, x v>' v ttmifi/x < jfeKre 

1 B^tzV 2I^raT'60Bra. E^120l*IHJ3tfTt 

[0 0 6 5] mmm 7 * -r •> 

KiUm (5 5 0 c c) f©/<7f 9-(GS 2 8)©4" 

><v x -©*« : g s 'mm 6 N 4 - 2 A 

«*©«»*«© 4>© 



* cmiwzm&m i ©Ma 2 oKxss&^sft LT20 

AT- 1 NrM^Em L^o 2, 000cc©x v i> XittaoftB 

•eteiftT#fc 0 gitft:s©fr©ft-e2. ooocc? 7 *©x 

[0 0 6 6] H360<] 8 (liA*©'< -y x V 
Y4 v X *) S6»*$nT B fcC ±» bfc > v CiSSO « 

©,< . y .; _ (fl££ioo A h > ©£-t ;Hr*g*250ccffi;£ L 
T60AT15»5cmtfco "y7C!Mllt»»*-iW:i 

[0 0 6 7] nmm 9 (xmtmxGSUQ 

'*y -f 'J -©&ffi : G S (ffig) 6 N 4 - 2 A 
(^©IBitlWII[©4»©lwlWaw>««( 4 A) -e l RfrllBft*. 
Lfc. 3fcflHft©fflflEtt64t:-?*ofco 8Clcc©«H»50 
96*»*tt^ l ©Mii l Tffls 

2c»U P C < 10fn©H8it (4 A)7?l &fffl7tW. Ltz 0 Jt 

W&<D&g.\*ATZX'&-,tc 0 t£3fe©SSitgtfl£©*> 
©£IKI©&# (0. 4 A x 10B#Rfl) XJtW. Ltz ©ii45~5 
Ofe'fctK #38!li©t>©ttcnKEf^Sc£a^JIJi 

[0 0 6 8] |QtW10(rt«Mfifii©iE'fb> 
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©»i, fi»ffl^©&\KJ:-a-rrt«fiJS*<'hS<tt* 
[0 0 6 9] HSfeMll ^m?te@«©TX h (#S25r 

■e©-f^h) 

><y T 9 -iHfi : G S (fiflD 6 N 4 - 2 A 

: ±iem»^ 3 anuucott ^37. sw© 
- -y k 7 's-rt&tt LxfemMa. 2A)W:M^^ttz 0 40 

h^ffi : ^*©ft^S?mM®^©**©t© 
i> 1M^©10vol%^||jafiai 1 ©MS2 -eftfiicL/c^ 

©mBEiBtHK^Efe^-e^-To *^BJ©mffe»i«>E*<4. 

8vt;«T-r-5*T©sjcmB#Ho^ lt^t 

#SB#M(±, «**«!©2796JEfiT?*;fc. 
[0 0 7 0] |^Sf5^J12(^®Sffi©zi^ii&li)tt) 
Sill^ffl©^'"/ f 'J-GS (S«)28A h©mP^©^ 
109<*x I^Sa^J l-©Htt 2 ©£KSIMtt©iMKK&tett 



^.OOOcc-CfTofc,, W8ft»2f£Fs 4*6^ 6^31^10 

mx&?> 0 ^-rne>mm&x t x y ^^s^ < i^ii . 

[0 0 7 1 1 HSS0»J13(«ST©^^?t6S» 

1 -fc /f©MS 2 tJc. MCS 3 «©ia*^*>*^ * WB 

6 N 4 - 2 A) ©H@ 1 RftSBiM 1 
«t, 2 tf[©&4^tHi-lc U RBSi-b^K-^-© 
ffllC50mmx50mnxJ5$ 2 mm©ltJ&7 i ^ h *4 W- V 

L-tz 0 ±$z^.momMm 5 </o\%*mmm 1 ©sa 1 x 
it&L LtzmmMffi&xw& itiAxi vsmmn Ltz a 

Jc&ik, 1. 2 Vffl37. 5W©~> v K 5 VT'lCj^gSLT^S 
SK(1.2A)SS:m$*^ 0 ^©»cmft«l(mffi-B#ffl*^) 

6 IC^fo J:kS©^Alc|gg 1 tfc. i^S 2 ft 

©ffl^*>-ti-C'SS> MttHBlciaft^x^h©^ y*- 
h U mttlCKX0Att©SAitt b©»^©jBttlft 

[0 0 7 2] |QtW14(65t'e©Wt»S» 
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r 9 -igffi : G S GSflD 6 N 4 - 2 A 

^sm^a : i a x i mm 

s*m#& : ±iam?a* 3 wmi^-ott^M. 5w© 

K5 v^*jiUTLTJ£*«(1.2A)tt*Stffc. 
i, H»&©10vol%£-||J&fl| 1 ©SSiS 2 "effrfc Lfc&i 
©*ffi-B#!IMMn?jjcf . *»Ui©Wft««£E36«4 8V 
& NfHtix ft&mm® 1. 8«fiEfi-e & fc. ftSC 4 4 

$3feS©m?&<i:©£«i©^te£ ^ClSftt-?*:. 
[0 0 7 3] HJS0>J15(-2Ot:-e©#m?te§M) 

> 9 -«R : G S OSflD 6 N 4 - 2 A 
5fcm^£ : 1 A x 1 fl#H 

SfcH^ffi : ±ffi«?S£- 3 ?iM?iJlcof,£ f?37. 5W© 

^•y K5 y^jawtTsatita 2A)#cm£-t^ 0 

fxhSS :«*©«tt»t»«*©**©4>© • 
mj$&©10vol%£-HJfc#l 1 ©Sfciii 2 T?fWc L^K 
*»aMST?«ftbfet©K-3^TJt«U^:o iliJR*BI8 
©WE-BWIMMrcjK-r. *»!)i©Wl!i{i«BE*»18V 

KfiT*-a*-c©sw*iHk ^fommtLxmmx'^ 

[0 0 7 4] XM0U6(ttS©»S) 
HSttG S (ffiff) 6 N 4 - 2 A©«W?©S«fll*K»J 

*-,*:4>©*ttfflU b»*>pii;< gs 6N4-2A© 

|>©**©**«y8Lrt:o BSSlMlttN IMfc»30*£ 
EaH»fttt6 g iitSl. 12©«iHI8Bl*iBllbT'«- 

n/ciss <t Nfcs©MK: *'7^ mtco^mm» A,xmm 

LXWlfe L/cSL %ttM 1 ©$*£ 1 -CfWS Lfc«*»5fc 
U '200mA, 12B#IHitLrff- 9 yt:."'ffclKfta<^TU/£ 
±K<fbfc« J 64K»> tB LfcUL «0 K«8BH ttbML 25) * 

3fe«u o.5A-ei^ra^Emt^. ^msst(o.4A)r-sfcs 

©3^c.fcS«^*©IWS^©«*»i, {iiffli&^'-y -f 
[0 0 7 5] 

f - »J -iHRtt, ei»St(550cc)ffl©^» r 'J -G 
S 2 8*ttfflU «@©MJ§{±, HJS^J16«i:Pffi 

j&©m«^-* h*jEa©»»?K3Biu ma-em 

SICJ4GS 2 8'<?f »J-©ftS8**©**IEfflU & 
fifc©55T bfcjES£ft«©IWK:#? *!«§©*»**» 
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*$SK«ttLfc*, c©4 3 J=Tieiajs©'fbs^ j £-«g 
ica^st-eAtu E*200irt*ioi*iHHa«L/r<iajcte 

st^ 0 M&MiL lx^ &m<&X', mm-rzmm®*i 

$x*ft(«tft) 

(1) 0.02. (2) 0.1, (3) 1.0. (4) 3.0, (5) 
5.0 

0txMft©fl»<i. mmm 1 <dw&. 2 (DMmmzmm* 

Sffi^SU <9 . ttto *3 CJtMl. 25©?&S&g* (9#©tt* 
«&©WWft)*AtU cm?2. 000cc©;tfy ijviy^ 
v©&I&-f* HS-LfciC*, ±IE 5 *«(l©K3Wiat© 

^■rn4>-»-e»«nf*fco £ttfti0BiHttBL-ci&fx 

«©fc»Cfl^fcflyE*iatt£ LTa»©*«W*ffi^ 

fc«»T?tt«ttMc«©fca6Sfttoh*"*"*T. 

[0 0 7 6] 

20 r 'J -Igffifi. tei»*(550cc)ffl©^' y f 'J -G 

s cesao 2 8*«fflu ms©»Jt«. 3s»wi64i3!ifl 
)s£©m@^-^ h*E«©«*s?K*aiu ^s-ei2u# 
iH»Bt»!6JS-a-fc. 9c^7?c©«a©-fbRiaaj4, ft 
sicfiGs 2 8 ^ y-f •;-©*&£•-£©* 3 ejiu B 

fig©^7 LfciESi AS©MK* , 7 ^Wt©^»**»5 

fiSctoSL/Co ^UjEttiLT, «§HK^bR*©3vol96. 5 
30 vol%, 10vol%, 30vol%. 50vol%, 70vol%, 90vol%^-|| 
SS^J 1 ©SSii 1 <DBffiWLX~W& L/ifflfiSc© 7 as©!»^ 

to *> (ctbSl. 25©^6fi® (a*©lfl^m?te©SM^) * A 
cn-^2.000cc©A*v yiy->*y©!iSif7 

®x-£tc 0 

[0 0 7 7] ||»W9(Wtt3/aiWlC*«-*«*»* 

40 x ■!> -4 LTG S mm) 6 N 4 - 2 A©*fa*ffl* 
U 2l»50ll©(STD50)©3(EBi1l*»lLT*'fbbfc 

fe©ic ^sfiCTi (Mx«^©«&)-e»^mtt'(i^it' 

»5lc**-iE^K0.3g(^tt0.9g)*«JnU JSSlf^ 

(DVD)fif£ffi©K«M3FL<H ^miiaecsTD 

l)425lHia(STD25)l-i£i'- , ^llftS^U ftiSiR 
[0 0 7 8] 

[nia©sftm] *^Hj(i^©j;o^^* ; &-r'5o i)« 
so mx-£t&<t£-,fcmwnm<D&§m7S.tfxg. a 
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[02 3 ©E S C Af t - 

[0 3 3 BI 1 *€> f - * *<280~300eV©«HTfSeaj LT 

4. 

[04 3'EI2't , ©Ci s©^^^ h jis&tf&E SCAf 
[El 5 3 ?5S&mn#cDBffi-B#HE&£§i (?ESfcmft£l> 

[a 6 3 ^mB#©mff-B#ffift^ tft&kmmm z^-t 
10 ^77-e*s. 

[0 7 3 7ts*mB#<z>mffi-u#RBE»s£ (3^sfcm*^) £*-r 

[El 8 3 ^SWB*©«BE-l*IHft«(^SW*W*^r 

[eii 03 .jteSj^©te->#iaia«G!5SWtft«)** 
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ESCA Survey 25 Urn 95 Ar«a: 1 Angle: 75 dtgrtas Acquisition TImc 2.95 Bin 
F»* ubatt « 1 

Seals Factor: 15.S50 kc/i Of f*«t: 0.063 ice/* Pui Energy: 187.890 tV Apartuw: < Al 350 V 
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